INTRODUCTION
============

Osteoporosis is a systematic skeletal disorder characterized by reduced bone mass and deterioration of bone architecture, resulting in the increased risks of fractures.\[[@B1][@B2]\] Recently, patients with osteoporosis are rapidly increasing while population aging is ongoing around the world.\[[@B3][@B4][@B5][@B6]\] Several epidemiological studies have presented that osteoporosis and osteoporotic fracture are prevalent also in Asia.\[[@B7][@B8][@B9][@B10]\]

South Korea is one of the fastest-aging societies, like as Japan and United States of America. The Korean population aged over 50 years will increase to 57% in 2050. \[[@B11]\] These mean that the proportion of the population at risk of osteoporosis will increase in South Korea.

Osteoporosis often silently progressed without symptom until fractures happen. Osteoporosis-related fracture results in significant disability, and mortality in elderly patients.\[[@B3][@B4][@B5][@B6]\] People with osteoporosis hardly aware their sickness because it doesn\'t commonly involve symptoms, like as high blood pressure and diabetes. Epidemiological study on the characteristics of osteoporosis patients and the current state of medical service utilization has barely conducted in South Korea.

In order to develop policy well to manage the increased patients with osteoporosis, a comprehensive understanding of the characteristics of patients with osteoporosis and the situation of medical utilization takes priority over all others. Therefore, the purpose of this study was to analyze the characteristics of patients with osteoporosis and current state of medical utilization, based on the national database on information of medical utilization developed by the Health Insurance Review & Assessment Service (HIRA).

METHODS
=======

1. Data source and study population
-----------------------------------

We used data from nationwide claims database of HIRA. More than 97% of Koreans, who are currently medical insurance subscribers, and the rest of 3% recipients of medical aid, are also included in this HIRA database. All health care providers submitted all the medical claims data for inpatients and outpatients care, including demographic information (age and gender), location (urban and rural), characteristics of healthcare provider, diagnoses using International Classification of Diseases, Tenth Revision (ICD-10) codes, type of health insurance, prescriptions records, procedures, and medical care costs, to obtain 70% reimbursement of the total medical cost from the government. The total rate of claims by electronic data processing has been reached more than 99% from the entire medical institution in South Korea since 2007. Thus, nearly all information about health care utilization can be obtained from this centralized database, except for those not covered by health insurance. Several epidemiologic studies have been published from this database in the field of osteoporosis.\[[@B12][@B13][@B14][@B15][@B16][@B17]\]

We analyzed patients aged over 45 years who were diagnosed or treated with osteoporosis by physician between January 1, 2010 and December 31, 2010.

The date of first diagnosis was defined as the index date. We analyzed the data of medical service utilization of osteoporosis patients between the date of 2 years prior to the index date and the date of 1 year after index date. We excluded patients with a diagnosis of cancer or dementia. To analyze medical service utilization, the patients died within 2 years after diagnosis of osteoporosis were also excluded. Thus, the entire period that this study covered was from January 1, 2008 and December 31, 2012.

Because database from HIRA does not include the measurement of bone mineral density (BMD) using dual energy X-ray absorptiometry (DXA), we developed the operational definition of osteoporosis to identify patients with osteoporosis.\[[@B14][@B17]\] To avoid misunderstanding, this study used the term of 'osteoporosis-diagnosed patients', because we could count only patients who diagnosed by doctor and paid their medical fee. Thus, the identified patients from the HIRA could be considered those who were diagnosed or treated for osteoporosis by doctors.

The operational definition for this study included those who were prescribed with medicine exclusively indicated only for osteoporosis, medicine indicated for other condition as well as osteoporosis after coding diagnostic disease for osteoporosis, and took measurement of DXA or bone turnover marker.\[[@B17]\]

On the basis of the national health insurance reimbursement coverage, the medicine indicated only for osteoporosis, and medicine indicated for other condition as well as osteoporosis were selected.\[[@B17]\]

Because some drugs may have various indications more than osteoporosis, among the patients with prescription of these drugs (estrogenic agents and calcium agents), only the patients with diagnostic code for osteoporosis (ICD-10 code, M80-82) was defined as osteoporosis patients determined by doctor. To avoid excessive overestimation due to duplication, we limited the case for outpatient only with at least twice ICD-10 code for osteoporosis diagnosis for 12 months, and for inpatient stayed more than 2 days.\[[@B17]\]

Previous osteoporotic fracture was evaluated for 2 years prior to the index date, by using the ICD-10 codes and procedure codes.\[[@B18][@B19]\]

We evaluated the mainly used type of medical institute and department, presence of comorbidities including depression, alcoholism, and rheumatoid arthritis, disease related to secondary osteoporosis, use of drugs related drug-induced osteoporosis, and use of glucocorticoid steroid for at least 90 days during previous 1 year.\[[@B17]\]

Main medical institution and department meant the most used type of medical institute and department for 12 months after the index date.

The HIRA database includes four type of hospitals classified by bed size (clinics; \<30 beds, hospitals; ≥30 to \<100 beds, general; ≥100 beds, and tertiary hospitals; ≥300 beds).\[[@B16]\]

2. Statistical analysis
-----------------------

Continuous variables were summarized by means and standard deviations, while categorical variables were described by the number and percentage of patients. Data were analyzed using SAS software, version 9.2 (SAS Inc., Cary, NC, USA). This study was approved by the internal review board in HIRA, and the entire personal information used on this study was reconfigured as an unrecognizable form.

RESULTS
=======

The number of osteoporosis patients aged over 45 diagnosed by doctor reached 1,733,685 in 2010, and among them, 91.1% was female patients ([Table 1](#T1){ref-type="table"}).

Among the osteoporosis-diagnosed patients, 14.3% experienced previously osteoporosis-related fractures. We analyzed the most used medical institution as primary used medical institution for 12 months after the first medical service. Patients mostly used hospital (57.2%), followed by tertiary hospital (26.1%), general hospital (14.7%), and local clinic (2%). Besides, the patients who were prescribed with drugs related drug-induced osteoporosis for more than 90 days were 32% during the last year, and the patients with disease related to secondary osteoporosis were 17.6% ([Table 1](#T1){ref-type="table"}).

DISCUSSION
==========

This study presented the characteristics of osteoporosis-diagnosed patients and medical service utilization in South Korea, using the nationwide, cross-sectional cohort of the HIRA database.

In 2010, about 1,730,000 patients were identified as osteoporosis-diagnosed patients aged over 45. During study period, South Korea reimbursement guidelines for osteoporosis treatment required that patients had T-score of less than −3.0 or history of osteoporosis- related fracture at spine or hip, and covered a period of 6 months only.\[[@B20]\] Therefore, our results on the number of osteoporosis-diagnosed patients would be underestimate the real number of patients with osteoporosis. Moreover, just some patients would be visit the medical institute to diagnose and treat osteoporosis, because osteoporosis does not have any symptom until fracture.

According to the World Health Organization definition of osteoporosis (T-score ≤ −2.5), the prevalence of osteoporosis in Korea is 7.3% in males and 38.0% in females aged 50 years and older from the Korea National Health and Nutrition Examination Survey (KNHANSE).\[[@B21]\] When the prevalence from KNHANSE were adopted to the population in 2010, the number of real patients with osteoporosis could be estimated to be around 3,373,758 in Korean population of 50 years and older, by using the total number of men and women over the age of 50 in the Korean population.\[[@B22]\] This means that only about 51% (1,730,000/3,370,000) of patients with osteoporosis were diagnosed and treated in medical institute, although the age criteria were different between both studies. Considering increasing age population, the proportion of patients who were diagnosed and treated with osteoporosis remains still low.

Almost patients (91.1%) were female in this study. Understanding osteoporosis as a problem predominantly occurring in elderly women, our results can be also well understood. Inversely, our results might demonstrate that men with osteoporosis barely visit to medical institute to diagnose and treat osteoporosis.

Although medical aid covered just around 3% of Korean citizen, about 10% of patients diagnosed with osteoporosis were covered by medical aid. This means that medical aid might play an important role for patients with osteoporosis in South Korea.

Our study has a limitation. Database from HIRA does not include the measurement of BMD using DXA. But, we had to develop the operational definition of osteoporosis to identify patients with osteoporosis, named by "osteoporosis-diagnosed patients".\[[@B14][@B17]\]

Despite these limitations, the results of this study show that low proportion of patients with osteoporosis used medical institute to diagnose and treat osteoporosis in Korea. In terms of adequate management of osteoporosis, basic information including characteristic of patients and current state of medical service utilization could be useful.
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